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Epitome 

(57) [Abstract] 

[Technical problem] Evasion of the crushing remainder in the front end part of the side member 
at the time of a front collision is aimed at. 

[Means for Solution] If a car carries out a front collision, since the high rigidity section 9 which 
combined the first cross members 6 subframe 1 1 will have offset to the cross direction inside 
rather than the bond part with a side member 1, while this high rigidity section 9 is crushed and 
does not remain on the axis of a side member 1, and being on extension of a side member 1 and 
carrying out buckling distortion of the crash box 7 in the first cross member's 6 closed section 
by the deformation process of an easily transformable part 13, the buckling distortion of the 
shaft orientations of a side member 1 can be made to perform stably. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The side member of the closed section structure which is arranged in the cross 
direction both-sides section of a front compartment, and extends in a car-body cross direction 
The first cross member of the closed section structure which is combined ranging over the front 
end of the side member of these right and left, and extends in the cross direction While being the 
car-body anterior part structure of the automobile equipped with the above and arranging a 
energy-absorbing member on abbreviation extension of said side-member front end in said first 
cross members closed section The high rigidity section which combines other Body 
Manufacturing Division articles with the location offset to the cross direction inside rather than 
the bond part with said side-member front end of this first cross member is set up. And a bond 
part with this first cross members side-member front end, It is characterized by preparing an 
easily transformable part between said high rigidity sections. 

[Claim 2] Car-body anterior part structure of the automobile according to claim 1 characterized 
by infixing a high rigidity plate in the bond part of the side-member front end and a first cross 
member. 

[Claim 3] Car-body anterior part structure of an automobile given in claims 1 and 2 
characterized by making an energy absorption member lower in buckling strength than a side 
member. 

[Claim 4] Car-body anterior part structure of an automobile given in any of claims 1-3 
characterized by forming a first cross members high rigidity section in a low wall on this first 
cross member they are. 

[Claim 5] Car-body anterior part structure of an automobile given in any of claims 1-4 
characterized by having offset the wall surface location ahead of a bond part with the side 
member of a first cross-member front wall back, and setting it up rather than the wall surface 
location of the part which set up the high rigidity section they are. 
[Claim 6] Car-body anterior part structure of an automobile given in any of claims 1-4 
characterized by setting up smaller than the closed section order width of face of the part which 
set up the high rigidity section the closed section order width of face of the part which combined 
a first cross member s side-member front end they are. 

[Claim 7] Car-body anterior part structure of an automobile given in any of claims 1-6 
characterized by joining an after [ a side member ] flank to strut housing only in two or more 
bracket sections formed selectively they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car-body anterior part structure of an 
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automobile. 
[0002] 

[Description of the Prior Art] in the car-body anterior part structure of an automobile, it is 
shown at JP, 2000-1 6327,A — as — a suspension link — and — or what combined with the front 
end section underside of a side member the front end section of the subframe which supports 
the lower part of a power unit is known. 
[0003] 

[Problem(s) to be Solved by the Invention] Although it is the main energy-absorbing members 
which a side member is formed in a closed section as everyone knows, is arranged in the cross 
direction both-sides section of a front compartment by the cross direction, crushes and deforms 
into a cross direction at the time of the front collision of a car, and absorb collision energy The 
high rigidity section is formed in the front end section of this side member by having combined 
the front end section of a subframe with that front end section as mentioned above. This sake, 
At the time of axial crushing of a side member, this high rigidity section is crushed, it becomes 
the remainder, and sufficient energy-absorbing and load distribution are no longer performed in 
this part. 

[0004] Then, this invention offers the car-body anterior part structure of the automobile which 
can collapse into the front end part of a side member, cannot produce the remainder, can be 
made to be able to perform axial crushing good, and can raise energy-absorbing effectiveness. 
[0005] 

[Means for Solving the Problem] The side member of the closed section structure which is 
arranged in the cross direction both-sides section of a front compartment, and extends in a car- 
body cross direction if it is in invention of claim 1, In the car-body anterior part structure of the 
automobile equipped with the first cross member of the closed section structure which is 
combined ranging over the front end of the side member of these right and left, and extends in 
the cross direction While arranging a energy-absorbing member on abbreviation extension of said 
side-member front end in said first cross members closed section The high rigidity section 
which combines other Body Manufacturing Division articles with the location offset to the cross 
direction inside rather than the bond part with said side-member front end of this first cross 
member is set up. And a bond part with this first cross member s side-member front end, It is 
characterized by preparing an easily transformable part between said high rigidity sections. 
[0006] If it is in invention of claim 2, it is the car-body anterior part structure of an automobile 
according to claim 1 , and is characterized by infixing a high rigidity plate in the bond part of said 
side-member front end and first cross member. 

[0007] If it is in invention of claim 3, it is the car-body anterior part structure of an automobile 
given in claims 1 and 2, and is characterized by making said energy absorption member lower in 
buckling strength than a side member. 

[0008] If it is in invention of claim 4, it is the car-body anterior part structure of an automobile 
according to claim 1 to 3, and is characterized by forming said first cross members high rigidity 
section in a low wall on this first cross member. 

[0009] If it is in invention of claim 5, it is the car body structure of an automobile according to 
claim 1 to 4, and is characterized by having offset the wall surface location ahead of a bond part 
with the side member of said first cross-member front wall back, and setting it up rather than 
the wall surface location of the part which set up the high rigidity section. 

[0010] If it is in invention of claim 6, it is the car-body anterior part structure of an automobile 
according to claim 1 to 4, and is characterized by setting up smaller than the closed section 
order width of face of the part which set up the high rigidity section the closed section order 
width of face of the part which combined said first cross member's side-member front end. 
[0011] If it is in invention of claim 7, it is the car—body anterior part structure of an automobile 
according to claim 1 to 6, and is characterized by joining to strut housing only in two or more 
bracket sections which formed the after [ said side member ] flank selectively. 
[0012] 

[Effect of the Invention] If a car carries out a front collision according to invention according to 
claim 1, the load transfer to a side member will be efficiently performed from the energy 
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absorption member in the first cross-member closed section arranged on abbreviation extension 
of the side-member front end, and crushing reaction force will occur. Although said energy- 
absorbing member carries out crushing deformation (buckling distortion) according to this 
crushing reaction force Under the present circumstances, since a bond part with a first cross 
member's side-member front end and the easily transformable part prepared between the high 
rigidity sections of the cross direction inside rather than it deform, While the buckling distortion 
of said energy-absorbing member is not influenced of this high rigidity section and buckling 
distortion of the shaft orientations of this energy-absorbing member is performed smoothly A 
side member carries out buckling distortion to shaft orientations following the buckling distortion 
of the shaft orientations of this energy absorption member, and energy absorption is performed 
by the buckling distortion of each shaft orientations of these energy absorption member and a 
side member. 

[0013] And as mentioned above, since a first cross members high rigidity section exists in the 
cross direction inside rather than the axis of a side member, on the axis of a side member, this 
high rigidity section can be crushed, and cannot remain, and it can expand the crushing stroke of 
a side member. 

[0014] Consequently, the amount of energy-absorbing can be conjointly raised with the energy- 
absorbing effectiveness by said energy-absorbing member. 

[0015] Since it is prevented according to invention according to claim 2 that the buckling 
distortion of a energy-absorbing member is stopped by existence of the high rigidity plate infixed 
in the bond part of a first cross member and the side-member front end on a high rigidity plate in 
addition to the effect of the invention of claim 1, and a buckling distortion operation of this 
energy-absorbing member affects the front end section of a side member, buckling distortion of 
the side member can be carried out to shaft orientations by crushing Mohd stabilized from the 
front end section. 

[0016] According to invention according to claim 3, to the effect of the invention of claims 1 and 
2 In addition, since, as for the energy absorption member, buckling strength is low set up rather 
than the side member, While buckling distortion is performed in good order from a load operation 
from an energy absorption member to a side member and being able to carry out buckling 
distortion of the energy absorption member certainly Buckling distortion of the side member can 
be carried out by crushing Mohd stabilized more from the front end side, and efficient energy- 
absorbing can be made to perform. 

[001 7] According to invention according to claim 4, in addition to the effect of the invention of 
claims 1-3, a first cross members high rigidity section is prepared in the low wall on this first 
cross member, and deformation of the first cross-member posterior wall of stomach which 
combined the side-member front end by the easily transformable part cannot be influenced of 
this high rigidity section, therefore the buckling distortion of the shaft orientations of a energy- 
absorbing member can be made to perform more appropriately. 

[0018] Since the part which set up a first cross member's high rigidity section at the time of the 
front collision of a car contacts [ according to invention according to claim 5 ] a collision object 
beyond the part on front extension of a side-member bond part in addition to the effect of the 
invention of claims 1-4, force by deformation can be made to be able to act on an easily 
transformable part promptly, it can be made to be able to deform, and the buckling distortion of 
the shaft orientations of a energy-absorbing member can be made to perform more stably. 
[0019] According to invention according to claim 6, it adds to the effect of the invention of 
claims 1-4. When the part where a first cross member's front face set up the high rigidity 
section, and the part on front extension of a side-member bond part contact simultaneously to a 
collision object at the time of the front collision of a car Force by deformation can be made to 
be able to act on an easily transformable part promptly, it can be made to be able to deform, and 
the buckling distortion of the shaft orientations of a energy-absorbing member can be made to 
perform more stably. 

[0020] Since according to invention according to claim 7 an after [ a side member ] flank can be 
joined only in two or more bracket sections to strut housing and a junction KE place can be held 
down to necessary minimum, the adverse effect to deformation Mohd by an after [ a side 
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member ] flank serving as high rigidity by junction in strut housing can be lessened, buckling 
distortion of the side member can be carried out by crushing Mohd stabilized even from the front 
end to the after flank, and the energy-absorbing effectiveness can be heightened. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in 
full detail with a drawing. 

[0022] In drawing 1 and 2, 1 shows the side member which is arranged in the cross direction 
both-sides section of front compartment F-C, and extends in a car-body cross direction. 
[0023] This side member 1 accomplishes the main energy-absorbing members at the time of the 
front collision of front compartment F-C, and it has made them the shape of a taper used as 
path size as it results [ from the front end ] in the back end, while comparing outer pane! 1a and 
inner panel 1b which are in this operation gestalt and were formed in the shape of L character, 
carrying out flange junction and having formed in the closed section of four square shapes. 
[0024] Moreover, each corner of four square shapes is covered at a cross direction, two or more 
beads 2 are formed in the front end section of this side member 1 , and it enables it to have 
carried out induction of the buckling distortion of the shaft orientations at the time of the front 
collision of a car to it. 

[0025] Junction connection of the extension member 4 has been carried out through the 
connection plate 3 at these side-members 1 order section, and junction immobilization of this 
extension member 4 has been carried out by surroundings **** from the front face of a dash 
panel 5 on the underside. 

[0026] Moreover, the side members 1 and 1 on either side are combined by the first cross 
member 6 who extends in the cross direction in those front end. 

[0027] This first cross member 6 compares front panel 6a and rear panel 6b which were formed 
in the shape of L character, does flange junction, and is formed in the closed section of four 
square shapes. 

[0028] In the first cross member's 6 closed section, the energy-absorbing member 7 is arranged 
on abbreviation extension of the front end of said side member 1. 

[0029] With this operation gestalt, this energy absorption member 7 is formed as a crash box of 
a truncated 4-sided pyramid with the metal plate, and this crash box 7 is placed neatly on the 
abbreviation axis of a side member 1, and it has fixed before the first cross member 6 ranging 
over the posterior wall of stomach. 

[0030] This crash box 7 has set up the buckling strength of that cross direction low rather than 
the side member 1. 

[0031] Moreover, although it compares to the first cross member's 6 posterior wall of stomach 
and junction immobilization is carried out, the front end of a side member 1 carries out junction 
arrangement of the high rigidity plate 8 which becomes the front end of this side member 1 from 
a rigid high metallic material rather than these side members 1 and the first cross member 6 
beforehand, and a closed section is blockaded, and through this high rigidity plate 8, the 
polymerization of it is carried out to the first cross member s 6 posterior wall of stomach, and it 
has carried out junction immobilization. 

[0032] On the other hand, the high rigidity section 9 is formed in the location offset to the first 
cross member 6 at the cross direction inside rather than the bond part with said side-member 1 
front end. Conclusion immobilization of the front end section of the subframe 1 1 as other Body 
Manufacturing Division articles is carried out with the bolt nut 12 at the first cross member's 6 
low wall side at this high rigidity section 9. Conclusion immobilization of the back end section of 
this subframe 1 1 has been carried out with the bolt nut 12 as well as the extension member 4 of 
said side member 1 . 

[0033] Moreover, between a bond part with said side-member 1 front end, and said high rigidity 
section 9, bead 13a of two or more lengthwise directions is prepared in a posterior wall of 
stomach, and the easily transformable part 13 is formed in the first cross member 6. 
[0034] Said high rigidity section 9 is constituted in the shape of a block so that the conclusion 
rigidity of the bolt nut 12 which fixes the front end section of a subframe 1 1 can be secured, but 
in order to form an easily transformable part 13 in the first cross member's 6 posterior wall of 
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stomach as mentioned above, as for this high rigidity section 9, it is desirable on the first cross 
member 6 to prepare covering a low wall and to make it not affect the deformation process of 
the easily transformable part 13 by this high rigidity section 9 at a posterior wall of stomach. 
[0035] Moreover, if it is in this operation gestalt, at the first cross members 6 right-and-left 
both-sides edge, a front wall is turned back, bow shaping is carried out, and the wall surface 
location ahead of [ with the side member 1 of the first cross members 6 front wall ] a bond part 
is offset more back than the wall surface location of the part which set up the high rigidity 
section 9. 

[0036] On the other hand, although joined throughout the abbreviation for the soffit of the strut 
housing 14 through a flange, if an after [ a side member 1 ] flank is in this operation gestalt, as 
shown in drawing 3 , it protrudes the bracket section 15 of order plurality on an after [ this side 
member 1 ] flank, and has usually carried out junction immobilization only in the part of this 
bracket section 15 at the strut housing 14. 

[0037] If according to the structure of the above operation gestalt a car carries out a front 
collision at the collision object 20 as shown in drawing 4 -7 Although the load transfer to the 
shaft orientations of a side member 1 is efficiently performed from the crash box 7 in the closed 
section of the first cross member 6 who arranged on abbreviation extension of the side-member 
1 front end, crushing reaction force occurs and said crash box 7 carries out buckling distortion 
to shaft orientations according to this crushing reaction force Under the present circumstances, 
in order that bead 13a of the lengthwise direction which constitutes a bond part with the side- 
member 1 front end of the first cross member's 6 posterior wall of stomach and the easily 
transformable part 13 prepared between the high rigidity sections 9 of the cross direction inside 
rather than it may carry out elongation deformation at the cross direction, The buckling 
distortion of said crash box 7 is not influenced of this high rigidity section 9, and buckling 
distortion of the shaft orientations of this crash box 7 is performed smoothly. 
[0038] A side member 1 deforms into shaft orientations following the buckling distortion of the 
shaft orientations of this crash box 7, and energy-absorbing is performed by the buckling 
distortion of each shaft orientations of these crash box 7 and a side member 1. 
[0039] And as mentioned above, since the first cross member s 6 high rigidity section exists in 
the cross direction inside rather than the axis of a side member 1 , on the axis of a side member 
1, this high rigidity section 9 can be crushed, and cannot remain, and it can expand the crushing 
stroke of a side member 1 . 

[0040] And the subframe 1 1 combined with the high rigidity section 9 as shown in drawing 8 with 
progress of crushing deformation of the front end section of a side member 1 carries out bending 
deformation according to impacting vehicle force F. 

[0041] Consequently, an energy absorbed amount can be conjointly raised with buildup of energy 
absorption with said crash box 7, and a crushing stroke of a side member 1. 
[0042] Here the A point of the part which set up the high rigidity section 9 of the first cross 
members 6 front face on the occasion of a front collision as shown in drawing 5 with said 
collision object 20 In order to contact the collision object 20 ahead of the B point of the part on 
front extension of a bond part with a side member 1, The moment M occurs in said bead 13a, 
since force by deformation can be made to be able to act on this bead 13a promptly and it can 
be made to deform into it, it can be stabilized and the buckling distortion of the shaft 
orientations of said crash box 7 can be made to perform, as shown in drawin g 6 . 
[0043] If the high rigidity section 9 is especially formed in a low wall on the first cross member 6 
as mentioned above, since the deformation of this bead 13a prepared in the posterior wall of 
stomach will not be influenced [ rigid ] of this high rigidity section 9, deformation of this bead 13a 
is performed smoothly, and the buckling distortion of the shaft orientations of said crash box 7 
can be made to perform more stably. 

[0044] On the other hand, since buckling strength is low set up rather than the side member 1, 
as shown in drawing 6 and 7, buckling distortion is performed in good order from a load operation 
from the crash box 7 to a side member 1, and said crash box 7 can carry out buckling distortion 
of the crash box 7 certainly. 

[0045] Since the high rigidity plate 8 is infixed in the bond part of the front end a side member s 
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1, and the first cross members 6 posterior wall of stomach at this time, The buckling distortion 
of this crash box 7 is stopped on this high rigidity plate 8. It is prevented that a buckling 
distortion operation of this crash box 7 affects the front end section of a side member 1. 
Consequently, shaft orientations can be made to be able to carry out buckling distortion of the 
side member 1 to buckling distortion being performed in good order from the crash box 7 
conjointly by crushing Mohd stabilized from the front end, and efficient energy-absorbing can be 
made to perform. 

[0046] And when the buckling distortion of the shaft orientations of a side member 1 advances 
to an after flank, Since an after [ this side member 1 ] flank is joined only in two or more bracket 
sections 15 to the strut housing 14 which is one of the frame members of front compartment F- 
C and the junction KE place is held down to necessary minimum, The adverse effect to 
deformation Mohd by an after [ a side member 1 ] flank serving as high rigidity by junction in this 
strut housing 14 can be lessened, buckling distortion of this side member 1 can be carried out by 
crushing Mohd stabilized even from the front end to the after flank, and the energy-absorbing 
effectiveness can be heightened. 

[0047] Although bead 13a of a lengthwise direction constitutes the first cross member's 6 easily 
transformable part 13 from said operation gestalt, you may make it constitute as a fragile site 
which prepared the notch etc. so that it might fracture to the cross direction by the necessary 
tension load like the 2nd operation gestalt shown in drawing 9 . 

[0048] It is the closed section order width of face L2 of the part which formed the first cross 
members 6 front wall in the cross direction in the shape of a straight line, and combined the 
side-member 1 front end if drawing 10 shows the 3rd operation gestalt of this invention and was 
in this operation gestalt. Closed section order width of face L1 of the part which set up the high 
rigidity section 9 It has set up small (L2 <L1). 

[0049] Therefore, in the case of this 3rd operation gestalt, if a front collision is carried out with 
the collision object 20, the A point of the part which set up the high rigidity section 9 of the first 
cross members 6 front face, and the B point of the part on front extension of a bond part with a 
side member 1 will come to contact simultaneously to the collision section 20, but Said closed 
section order width of face L1 and L2 By difference, an easily transformable part 1 3 can be 
made to be able to generate the bending deformation moment promptly, this easily transformable 
part 13 can be made to be able to deform, and the same effectiveness as said 1st operation 
gestalt can be acquired. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] The decomposition perspective view showing the 1 st operation gestalt of this 
invention. 

[Drawing 2] The side elevation showing the assembly condition of the 1st operation gestalt of 
this invention. 
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[ Drawin g 3] The side elevation showing a junction condition with strut housing in the 1st 
operation gestalt of this invention. 

[ Drawin g 4] The cross-section explanatory view which meets the A-A line of drawin g 2 
explaining the operation at the time of the front collision of the 1st operation gestalt of this 
invention. 

[Drawing 5] The same cross-section explanatory view as drawin g 4 explaining the operation at 

the time of the front collision of the 1st operation gestalt of this invention. 

[ Drawin g 6] The same cross-section explanatory view as drawin g 4 explaining the operation at 

the time of the front collision of the 1st operation gestalt of this invention. 

[ Drawin g 7] The same cross-section explanatory view as drawing 4 explaining the operation at 

the time of the front collision of the 1st operation gestalt of this invention. 

[ Drawin g 8] The side-face explanatory view showing the deformation condition of a side member 
and a subframe at the time of the front collision of the 1st operation gestalt of this invention. 
[ Drawin g 9] The same cross-section explanatory view as drawin g 5 which shows the 2nd 
operation gestalt of this invention. 

[ Drawin g 10] The same cross-section explanatory view as drawing 4 which shows the 3rd 
operation gestalt of this invention. 
[Description of Notations] 
F-C Front compartment 

I Side Member 

6 First Cross Member 

7 Crash Box (Energy-absorbing Member) 

8 High Rigidity Plate 

9 High Rigidity Section 

I I Subframe (Other Body Manufacturing Division Articles) 

13 Easily Transformable Part 

14 Strut Housing 

1 5 Bracket Section 
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